information and will be of interest to junior faculty, active researchers, policy makers, and natural resource managers, national agricultural research institutes, funding organizations and agencies, as well as to postgraduate students in farming systems research, agronomy, soil science and climate change. I therefore strongly recommend the book for these categories of people.
I specifically like the organization of the book. And I am particularly impressed by how the book introduces an interdisciplinary framework mainly consisting of a combination of DSSAT (a process-based crop model) and IMPACT (a global, partial-equilibrium, agricultural sector model) for estimation of impacts of agricultural technologies. The book provides a good guide for future research. Personally, I learned a lot of things that will carry into my future research.
Body of the Review
Chapter 1 (Introduction) recognizes the fact that significant improvements in the quality, transparency, and objectivity of strategic investment decisions about agricultural technologies and associated policies are urgently needed. And that this book seeks to fill this gap. The chapter further stresses on the fact that this book contributes to the understanding of future benefits from alternative agricultural technologies by assessing future scenarios for the potential impact and benefits of technologies on yield growth and production, food security, the demand for food, and agricultural trade. This is in view of the recognition that the future pathways for agricultural technology generation, adoption, and use will have major effects on agricultural production, food consumption, food security, trade, and environmental quality in developing countries. The overall objective of this book is to identify the future impact of alternative agricultural technology strategies for food supply, demand, prices, and food security for the three key staple crops: maize, rice, and wheat. The authors did this by (1) analyzing the potential payoffs (yield growth and food security) of alternative agricultural technologies at global and regional levels, taking into account the spatial variability of crop production, climate, soil, and projected climate change; and (2) assessing the market-level consequences of broad adoption of yield-enhancing crop technologies at regional and global scales, as mediated through impacts on commodity markets and trade.
Chapter 2 (Technology Selection and Its Effects on Yields and Natural Resources) introduces the research methodology used for the study, data collection & analysis, and development of theory. The data collection phases consisted of a mobile phone tracking pilot study, in-depth interviews and a survey. The chapter concludes by explicating the analysis approach for the empirical data. The authors selected both high-and low-tech solutions, ranging from new traits in varieties (such as drought-tolerant & heat-tolerant crops) and water-saving irrigation technologies to practices that are considered more efficient in terms of resource use (such as integrated soil fertility management & no-till). The technologies assessed in the book by the authors were identified by experts from agricultural research organizations, the private sector, and practitioners as key options to increase cereal yields rapidly and sustainably in the face of growing natural resource scarcity and climate change. These technologies cover a broad range of traditional, conventional, and advanced practices with some proven potential for yield improvement and wide geographic application. No-till, integrated soil fertility management (ISFM), precision agriculture (PA), organic agriculture (OA), nitrogen-use efficiency (NUE) and crop protection are among the eleven (11) technologies covered.
Chapter 3 (Methodology: Choice of Models, Limits, and Assumptions) presents the detailed description of model framework used in the book. The framework relied on the combination of DSSAT (a process-based crop model) and IMPACT (a global, partial-equilibrium, agricultural sector model). Here, a baseline of existing dominant management practices and inputs (germplasm, nutrients, supplemental water, and pesticides) were assembled by water management system (e.g., rainfed or irrigated) and by agroecological zone. This baseline was then simulated with high granularity (0.5-degree, or about 60-kilometer, grids) in the process-based DSSAT model separately for rainfed and for irrigated farming systems. This was followed by characterizing alternative agricultural technologies in DSSAT (rainfed and irrigated farming systems done separately). The results of DSSAT were later fed into IFPRI's model, IMPACT, using adoption pathways that consider profitability, initial costs and capital, risk-reduction, and complexity of the technology. The authors then simulated global food supply and demand, food trade, and international food prices, as well as the resulting population at risk of food insecurity, which leads to comparisons of the benefits from different technologies. DSSAT simulates the main processes of crop growth and can measure changes in yields as affected by changes in geographic location, varietal use (that is, crop varieties), soil, climate, and management (that is, agricultural technologies and practices).
Chapter 4 (DSSAT Results: Yield Impacts from the Process-Based Models) shows how climate change when simulated through a series of scenarios interacts with various agricultural practices encoded in the DSSAT Chapter 5 (IMPACT Results: Effects on Yields, Prices, Trade, and Food Security) provides information on the estimated resulting changes in food and water supply and demand, trade, and prices over four decades for the 11 technologies examined. Impact baseline projections indicate substantial increases in world prices of maize, rice, and wheat between 2010 and 2050, with the price of maize almost doubling under Model for Interdisciplinary Research on Climate. The projections in this chapter also present changes in yields, production, area, and malnutrition levels under the baseline for the same period. It is important to note that, despite continued growth in cereal yields, the number of people at risk of hunger increases by about 10 percent between 2010 and 2050 across developing countries in both climate change scenarios. For instance, in SSA, the projected increase is a staggering 45-51 percent, and the share of malnourished children would grow by 4-5 percent as well. Further in Chapter 5, the authors indicate that the number of people at risk of hunger could be reduced by as much as 40 percent with the use of combinations of these technologies. And where combinations of technologies are adopted on farm, production and profitability for producers can be increased, prices for consumers can be lowered, and nutrition and food security of the population can be substantially improved.
Chapter 6 (Implications for Technology Investment) discusses the policy implications of the authors' results and offers conclusions. The chapter recognizes that accelerated investments in agricultural R&D will be crucial to support food production growth. Chapter 6 further summarizes important findings for the several technologies and the three crops (maize, rice and wheat) examined, with the largest relative yield gains occurring in SSA, South Asia and parts of Latin America and the Caribbean. The authors have shown that agricultural technology impacts differ substantially by region and within regions by country. And given the heterogeneity in yield response, it is therefore important to target specific technologies to specific regions and countries. NUE is critical to reduce resource use for sustainable development and improves yields substantially in most developing regions, particularly in South Asia, East Asia and the Pacific, and SSA. The largest potential for ISFM is in low-input regions in Africa, in South Asia, and in parts of East Asia and the Pacific. Also, the effects of agricultural technology are amplified with irrigation. Although direct yield impacts from substituting furrow irrigation with drip and sprinkler irrigation are small for maize and wheat, water savings are substantial, indicating that yield levels can be sustained in a given area while releasing water for use elsewhere. As yield impacts of other technologies tend to be larger with irrigation, continued investment in cost-effective irrigation should go hand in hand with technology rollout. The authors indicate that technologies are important for addressing abiotic stresses that are expected to increase as a result of climate change. Drought-tolerant varieties perform as well as susceptible varieties under no drought stress and have significant yield benefits under drought conditions. Heat-tolerant varieties can also help reduce the projected adverse effects of climate change.
The section on policies and institutions for technology implementation, in this chapter, indicates that policy advances will be required in all areas of the technology development cycle and need to be combined with appropriate institutions and governance mechanisms to continually improve the final technology outcomes. The most common policy measures aimed at promoting technology adoption directly are: 1) investments in agricultural R&D and extension services; 2) provision of incentives to private developers of technology when the appropriation of rewards is more difficult, or to early adopters, or as a second best policy when other issues that constrain adoption (for example, the absence of sustainable finance services) cannot be overcome in the short and medium term; and 3) expansion of sustainable finance arrangements to farmers for investing in technologies. Karen Garrett holds two master's degrees in plant pathology and statistics, and a PhD in botany and plant pathology. She is a professor in the Department of Plant Pathology at Kansas State University. Her projects include studies of the effects of environmental trends and variation on plant disease and pests in agricultural and natural systems, strategies for durable disease and pest resistance in crop plants, epidemiological modeling in complex host assemblages, and strategies for sustainable disease and pest management for resource-poor farmers.
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